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Chapter 1

Role and Impact
of Forensic Evidence

Introduction

This report provides the results of a major study conducted by the Institute for Law and
Justice, Inc. (ILJ) to determine the role and impact of forensic evidence in the investigation of
crimes and prosecution of defendants. The National Institute of Justice (NIJ) awarded the
project to ILJ in 2006 through a competitive solicitation.* As stated in the solicitation, the key
objectives of the study were:

e Estimate the percentage of crime scenes from which one or more types of
forensic evidence are collected.
e Describe and catalog the kinds of forensic evidence collected at crime scenes.

e Track the use and attrition of forensic evidence in the criminal justice system
from crime scenes through laboratory analysis, and then through subsequent
criminal justice processes.

e ldentify which forms of forensic evidence contribute most frequently to
successful case outcomes.

A related issue highlighted in the solicitation was the need to expand the definition of
successful case outcome beyond identifying a suspect or successfully prosecuting a defendant
(e.g., quilty verdict, plea agreement, etc.). ILJ addressed this issue through measures such as the
number and percent of positive identifications through fingerprints, the successful matching of
firearm evidence (e.g., matching spent projectiles to handguns), the elimination of suspects

through DNA profiles, and other measures.

In its response to the solicitation, ILJ proposed longitudinal studies in Miami-Dade
County, Florida; San Diego, California; and a third site to be determined during the first few
months of the project. The selected site was Denver, Colorado. The study called for tracking
cases and forensic evidence through local criminal justice processes for five offenses: homicide,

sexual assault, aggravated assault, robbery, and burglary. Moreover, it was anticipated that we

! NIJ awarded a parallel study to the California State University, Los Angeles under the direction of Drs. Joseph

Peterson and Ira Sommers.
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would be able to merge records from case management systems in the police departments, crime
labs, and district attorneys’ offices. The result would be a complete picture of a large number of

cases from crime report to final disposition of defendants.

As it turned out, it was not possible to merge databases as originally envisioned. For
example, at the time of data collection in Denver, Colorado, the key systems—police records
management system, crime lab information system, district attorney’s case management system,
and court systems—did not include a common field that allowed for automatically linking
records. In San Diego, through the efforts of the analyst in the district attorney’s office, it was
possible to link records of defendants to police information. However, the crime lab information
system could not be linked. As described in Chapters 2 and 3, sampling plans had to be

developed for these two sites to obtain the necessary information for the study.

Through extensive data collection efforts, we were able to obtain detailed information on
4,049 offenses in Denver and 3,207 offenses in San Diego. For these cases, there were 509
cleared cases in Denver (585 arrestees) and 1,442 cleared cases in San Diego (1,733 arrestees).
Demographic data were collected on victims and arrestees. Data on forensic evidence collected
at the scenes included DNA material, latent prints, firearms evidence, trace evidence, and others.
Through crime lab reports, we were able to determine the number of cases in which requests for
analysis were made and the number of cases in which probative evidence was obtained by
forensic analysis. Information on defendants included the filed charge, final charge, final

disposition, and number of prior convictions.

As part of the studies in Denver and San Diego, ILJ personnel interviewed investigators
and district attorneys on the role of forensic evidence in their decisions on cases. We also
identified several cases in which forensic evidence clearly played an important role in identifying
the offender or assisting in the prosecution. Chapter 5 provides summaries of a few cases along

these lines.

Problems on linking databases also arose in Miami-Dade County, Florida, with the
additional complication that information on unsolved cases was not forthcoming because of
privacy concerns. As an alternative, a more restricted study was conducted at this site focusing
on an experiment that had been underway by the crime lab on processing DNA evidence from
no-suspect, unsolved property crimes. The purpose of the study was to determine whether faster

Role and Impact of Forensic Evidence e 2
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processing of DNA evidence would increase arrest rates for these offenses. Chapter 4 provides

an analysis of the experiment.

A final task in the project was to conduct a survey of police departments to develop a
better understanding of the organizational and personnel arrangements for collection of forensic
evidence. ILJ proposed this study because of the lack of information in this area. The study was
conducted through a contract to the National Clearinghouse for Science, Technology and the
Law (NCSTL). The NCSTL staff was successful in contacting 75 police departments with
questions on organizational placement of evidence collection units, responsibilities at crime
scenes, personnel composition of crime scene units, and other related areas. Chapter 6 provides

the survey results.

The following section is a literature review that lays additional foundation for the conduct
of this study. As seen throughout the remaining chapters, the aim has been to provide

information in areas that have not received sufficient research attention in the past.

Literature Review
Use of Forensic Evidence

The collection of forensic evidence and the application of forensic sciences have become
essential to criminal investigations and prosecutions. Forensic evidence fulfills several roles in

criminal investigations (Fisher, 2004):

e Prove a crime has been committed or establish key elements of a crime.
e Place the suspect in contact with the victim or with the crime scene.

e Establish the identity of persons associated with a crime.

e Exonerate the innocent.

e Corroborate a victim’s testimony.

e Assist in establishing the facts of what occurred.

Police personnel devote many hours to the collection and analysis of forensic evidence,
starting with the crime scene and continuing through the entire investigation. Prosecutors prefer
cases where forensic evidence provides the “smoking gun” that proves guilt beyond a reasonable
doubt. Many jurors expect forensic evidence to be presented and failure to present forensic

analysis plants doubt in their minds. Courts have made physical evidence more important
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through decisions that limit the authority of police reliance on statements and confessions by

defendants.

Forensic Databases

One of the main reasons for the focus of forensic evidence in solving crimes is the
emergence of local, state, and national database systems with forensic information. In 1975, the
FBI introduced its Automated Fingerprint Identification System (AFIS), installing 10-print card
readers for computerized print matching in many police departments. The FBI now maintains
the Integrated Automated Fingerprint Identification System (IAFIS), a nationwide fingerprint
and criminal history system. In addition, states and local jurisdictions maintain their own AFIS
systems, which have become vital to criminal investigations by matching fingerprints, palm

prints, and latent prints from crime scenes and suspects against these databases.

A more recent advancement is the establishment of the FBI Laboratory’s Combined DNA
Index System (CODIS). CODIS has been implemented as a distributed database with three
hierarchical levels—Ilocal, state, and national. The National DNA Index System (NDIS) became
operational in October 1998 and contains more than 8 million offender profiles and over 3
million forensic profiles. The national system has produced more than 118,000 hits. The largest
majority of DNA profiles originate from local systems (LDIS systems) maintained by crime labs.
Eligible DNA profiles are submitted to the state (SDIS) system and, in turn, to the national
system (NDIS). The tiered approach allows state and local agencies to operate their databases

according to their specific legal requirements.

The National Integrated Ballistic Information Network (NIBIN) system is an emerging
system currently under the auspices of the Bureau of Alcohol, Tobacco, Firearms and Explosives
(ATF). Participating agencies use Integrated Ballistic Integrated Systems (IBIS) to obtain digital
images of markings from spent ammunition recovered from a crime scene or a crime gun test
fire. These images can then be compared against earlier NIBIN entries to link crime scenes or to
link firearms to specific scenes. Additional investigative leads are the result from “hits” with the

NIBIN system.

Because the NIBIN system is relatively new, it did not play a significant part in ILJ’s
study. In general, ILJ collected data on offenses that occurred in 2005-2007, and during that
time period, the participating crime labs were just beginning to submit significant amounts of
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digitized images into the NIBIN system. Since that time, the crime lab directors have indicated

that the NIBIN system has provided many hits that have linked crime scenes and offenders.

Previous Studies of Forensic Evidence

Numerous books and articles have been written on how forensic evidence has led to the
arrest and prosecution of offenders (Block, 1969; Corwin, 2003; Evans, 1996; Lee, 2002; Lee &
Tirnady, 2003; Platt, 2003; Ragle, 2002; Ramsland, 2001; Ramsland, 2004; Snow, 2005). All
these publications describe individual cases in which forensic evidence was essential to their
eventual solution. These publications are filled with interesting anecdotes, such as the first
offender who was identified through fingerprints (for stealing billiard balls in 1902) and the thief
identified because he left his fingerprints on an FBI bulletin when he robbed an agent’s house
(Platt, 2003; Ragle, 2002).

In addition to print media, several television programs—most notably, the CSI series with
its spinoffs—have captured the imagination of the public. In these shows, cases are presented,
forensic evidence collected, analyses completed, and arrests made within a short span of an hour.
These shows have created the CSI effect on the public’s perceptions about how crime
investigations are conducted and the role of forensic evidence. On the positive side, the CSI
series has drawn attention to the importance of crime labs at the national, state, and local levels,
while on the negative side, it creates an illusion that forensic analysis has virtually unlimited

capabilities and is quickly accomplished.

Putting publications and television aside, N1J’s solicitation correctly identified that

fundamental information about forensic evidence remains unknown:

e What types of forensic evidence are found at crime scenes?
e How many crime scenes have forensic evidence?

e What items of evidence do investigators ask to be analyzed and how often are
requests made?

e What are the results of the analysis?
e How do the results impact on investigations and prosecutions?
An early study (Eck, 1983), based on data from four jurisdictions, concluded that patrol
officers collected forensic evidence in only about 10 percent of burglary cases. The percentage

may be higher now because of increased attention to the potential of DNA analysis from
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burglary cases. In addition, N1J conducted a major study on the use of DNA evidence in
property crimes showing that this type of evidence can have a significant effect on investigations
(Roman et al., 2008).

Another study (Peterson, Ryan, Houlden, & Mihajlovic, 1987) of particular importance to
ILJ’s study directly addressed the uses of forensic evidence in the adjudication of felony cases.
That study made the following observations based on data collected in four cities (Peoria,

Illinois; Chicago, Illinois; Kansas City, Missouri; and Oakland, California):

e Firearms, bloodstains, fingerprints, hair, and semen were the leading categories of
scientific evidence examined in felony prosecutions.

e Scientific evidence makes little difference in prosecutors’ decisions to charge
defendants.

e Scientific evidence makes little difference in the determination of guilt or
innocence of charged defendants.

e Forensic science reports and testimony have their greatest impact at the time of
sentencing, when convicted defendants are more likely to go to prison and for
longer periods of time where scientific evidence is presented.

Our approach was influenced by the Peterson et al. (1987) study with an emphasis on
data collected at selected sites to analyze victim characteristics, offender characteristics, forensic

evidence, and prosecutorial outcomes.

Types of Forensic Evidence

Several forensic authorities (Fisher, 2004; Gardner, 2004; Lee, Palmbach, & Miller,
2004; Ragle, 2002) have developed typologies for forensic evidence. These typologies cover the
variety of forensic evidence collected at crime scenes: fingerprints, impression evidence, hair,
fiber, firearms, biological evidence, drug evidence, and entomological evidence. Based on
Fisher (2004) and Lee, Palmbach, & Miller (2004) and in conjunction with the parallel study by

Peterson and Sommers, the following classification framework was employed in ILJ’s study:

e Biological Evidence: The two most common types of biological evidence are
blood and saliva. Blood evidence comes in the form of wet blood (e.g., a tube of
blood from an autopsy) or swabs of bloodstains collected at crime scenes. Buccal
swabs are the most common way of collecting saliva evidence, usually from a
victim or suspect. Other types of biological evidence include seminal stains,
urine, and perspiration. In each case, the aim is to provide sufficient samples of
biological evidence to allow DNA profiling.

Role and Impact of Forensic Evidence e 6
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e \Weapons Evidence: Weapons evidence consists of firearms (handguns, rifles,
assault weapons, etc.), ammunition (e.g., spent casings, fired projectiles, bullet
fragments, and unfired bullets), gunshot residue (GSR) tests, and knives. The
purpose of a GSR kit is to determine whether an individual was close to a firearm
at time of discharge.

e Fingerprint Evidence: Fingerprint evidence will be divided into complete 10-
prints (fingerprints are available for both hands and palms as in the case of
fingerprinting a victim or suspect) and latent prints (only partial prints of one or
more fingers are available, usually through a powdering technique on physical
evidence such as a weapon or vehicle).

e Drug Evidence: Drug evidence includes drugs (e.g., marijuana, cocaine,
methamphetamine, and others), and drug paraphernalia (pipes, spoons, etc.)
found at a scene.

e Impressions Evidence: Impressions evidence includes shoeprint impressions, tire
tracks, and tool marks.

e Trace Evidence: Trace evidence is a generic term for small, sometimes
microscopic, material. It covers a wide variety of evidence, including fibers, hair,
building materials (asbestos, paint, etc.), cigarettes, tobacco, glass, and others.

e Natural/Synthetic Materials: Natural and synthetic materials include clothing,
bed and bath material, carpet cuttings, metal objects, plastic, and paper.

e Generic Objects: Generic objects include vehicles, bicycles, containers, doors,
wood, and concrete.

e Electronic/Printed Data; Electronic and printed data include documents and
electronics (computers, cell phones, etc.).

e Other Items: Other items are a catchall category for evidence that does not fit in
any of the above categories.

This typology for classifying forensic evidence proved beneficial in ILJ’s study. For the
most part, forensic evidence collected at crime scenes was easy to classify into the correct
categories. As seen in Chapters 2 and 3, there were major differences by crime type in the types

of forensic evidence.

Probative Value of Forensic Evidence

In law, evidence has probative value if it is sufficiently useful to prove something in a
trial (Garner, 2004). Thus, testimonial evidence (i.e., testimony by a witness under oath) that is
not probative is immaterial and not admissible or will be stricken from the record by defense’s
objections. Similarly, the analysis of forensic evidence must be relevant to have probative value;

it must establish evidentiary facts to be beneficial. For example, a latent print has probative
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value when, for example, a hit is obtained through AFIS identifying a person of interest, the
latent print matches the fingerprints of someone from the scene, or the latent print excludes
someone from the scene (i.e., the latent print does not match a suspect believed to have been at
the scene). Similarly a DNA profile from evidence collected at the scene has probative value
when, for example, it matches the DNA profile of a suspect, a CODIS hit is obtained, or the
profile excludes someone from the scene (i.e., the DNA profile does not match a suspect
believed to have been at the scene). Scenarios for firearms evidence, drug evidence, and other
evidence can be developed to establish whether an item of forensic evidence has probative value.
Probative evidence is a reasonable measure of the utility of forensic evidence in investigations

and prosecution.

Even though an item of forensic evidence has probative value, it may not be good news
for an investigator or prosecutor because it does not fit their theory of the crime. The DNA
profile may not match the suspect, thereby exonerating the suspect from the crime. A latent print
can match a suspect but further investigation may reveal that the suspect can explain why the
prints were at the scene and give proof that he or she was not at the scene when the crime
occurred. Nevertheless, the forensic evidence has probative value because evidentiary facts have

been established.

In summary, past research on forensic evidence was beneficial in informing the research
design and analytical methods for ILJ’s study. The study builds on the past research and moves
in the direction of filling gaps in the research for this important area.
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Chapter 2
Forensic Evidence
in
Denver, Colorado
Introduction

This chapter provides an analysis of forensic evidence from serious crimes (homicides,
sexual assaults, aggravated assaults, robberies, and burglaries) that occurred in the city of Denver
in 2005 and 2006. The analysis includes an examination of evidence collected at crime scenes
and evidence analyzed by the police department’s crime lab as well as the impact of the evidence

on the investigation and adjudication of crimes.

The next section of the chapter gives background information on the city of Denver and
its criminal justice system with an emphasis on the police department and district attorney’s
office. Subsequent sections then describe ILJ’s approach to taking samples of offenses from
2005 and 2006, descriptions of victim and offender characteristics from the sampled offenses,
forensic evidence collected and analyzed, case outcomes, and dispositions of defendants. The
overarching aims of the chapter are to describe the flow of evidence through investigation and
adjudication, and the impact that forensic evidence has on final dispositions.

Background

The city of Denver is the capital and most populous city of Colorado. The United States
Census Bureau estimated that the population of Denver was 598,707 in 2008, an increase of
approximately 18 percent over the 2000 population. It is the 24™ most populous city in the
United States. The metropolitan area had an estimated 2008 population of 2,506,626 and ranked
as the 21% most population metropolitan statistics area. According to the 2005-2007 American
Community Survey conducted by the Census Bureau, white Americans made up 72.4 percent of
Denver’s population. Hispanics and Latinos made up 34.2 percent, and African Americans were
9.9 percent of Denver’s population. The age distribution in the city was approximately 22.0
percent under the age of 18, 10.7 percent from 18 to 24 years of age, 36.1 percent from 25 to 44

years, 20.0 percent from 45 to 64 years, and 11.3 percent who were 65 years of age or older.
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The city has a strong mayor/weak city council form of government that includes a 13-
member council and an auditor. The council is elected from 11 districts with two at-large
members and is responsible for passing and changing all laws, resolutions, and ordinances for the

city.

In 2006, the Denver Police Department consisted of 1,539 sworn personnel headed by the
chief of police, two deputy chiefs, and four division chiefs (patrol, criminal investigations,
special operations, and technical support).> The city is divided into six patrol districts with a
commander in charge of each district. The criminal investigation division includes the crimes
against persons bureau, pattern crimes bureau, crime laboratory bureau, vice/drug control, and
support bureau. Exhibit 2-1 shows the crime statistics for the five offenses of ILJ’s study from
2004 — 2007.

Exhibit 2- 1: Violent Crimes in Denver, 2004-2007

Crime Type 2004 2005 2006 2007
Homicide 91 61 55 50
Sexual Assault 242 348 370 350
Aggravated Assault 2,564 2,221 2,235 1,855
Robbery 1,548 1,439 1,282 1,106
Burglary 7,449 7,360 6,529 5,825

The crime figures show a relatively steady decrease in crime over these years. As
described in the next section, ILJ sampled homicides, sexual assaults, aggravated assaults, and

robberies primarily from 2005, and burglaries from 2006.

Our study was especially dependent on information provided by the department’s crime
laboratory. The civilian director of the crime lab organized the lab into four units. Two units
were crime scene units responsible for the collection of forensic evidence at crime scenes, with
each unit consisting of a sergeant and six police investigators. Another unit processed latent
prints and firearms and the fourth unit in the lab performed DNA, firearms, and trace evidence
analysis. Each unit was supervised by a police sergeant. In total, the lab had approximately 20

forensic analysts in the two units.

2 The information in this section is from Denver Police Department 2006 Annual Report.
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At the time of ILJ’s study, the crime lab was just starting to participate in the national
program known as NIBIN (National Integrated Ballistic Information Network), a program
administered by the Bureau of Alcohol, Tobacco, Firearms and Explosives. The system allows
forensic analysts to enter digital images of markings from spent ammunition for comparison with
images in the system from other crime scenes. A match indicates that the two crimes involved
the same firearm. As seen later in this report, our analysis showed virtually no hits from the
NIBIN system for Denver because the system was just starting to be employed. Conversations
with the crime lab director indicate that hits have increased substantially since 2007.

The Denver District Attorney’s Office was another key agency participating in this
research project. The office consists of approximately 75 attorney and 125 support staff. The
District Attorney for the office has a national reputation for his advocacy on the application of
DNA analysis in the criminal justice system. Within the office, the District Court Division
handles all felonies except for those assigned to specialized units, such as the Family Violence
Unit or Gang Unit. Attorneys from the District Court Division processed virtually all the

defendants in ILJ’s study.

Finally, the Colorado Judicial Branch has responsibility for the District Courts in
Colorado. In total, the branch has more than 300 judges and 3,500 support staff members spread
across the state in 22 judicial districts. The city of Denver is in the 2" Judicial District, which

had 15 judges at the time of ILJ’s study.

Sampling Plan

Data collection in Denver proved to be a major challenge because the relevant databases
in the police department and district attorney’s office did not link with each other and did not
share a common field that could connect related records. The police department maintains a
records management system with data on all major crimes reported to the police. The
department’s crime lab had a commercial laboratory information system (B.E.A.S.T.) in which
forensic analysts entered the results from analysis performed on evidence from crime scenes.
The lab reporting process included manual entry of the crime report number along with
analytical results. Several management reports are included in the B.E.A.S.T. system. However,
because it is a proprietary system, there was limited capability to access the data directly to
create files that might be merged with crime data.
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The district attorney’s office also has a management information system for support to
the attorneys on cases accepted by the office. The system includes the crime report number
assigned by the police department and a unique case identifier created by the system for easier
access by attorneys. The system tracks the progress of cases and serves as a management tool
for supervisors to monitor the caseloads of attorneys. As a proprietary system, however, it was

not possible to select records for merging with crime data from the police department.

Because of these problems, ILJ made the decision to take a large sample of cases and
obtain the needed data for this project by making queries into the available systems. After
reviewing crime statistics, the final sampling plan was to code all homicides and sexual assaults
over a 12-month period and a random sample of assaults, robberies, and burglaries over a 12-
month period. The sampling percentages are approximately 38 percent for assaults, 27 percent
for robberies, and 35 percent for burglaries. The starting points for these three categories were
crime listings from which cases were randomly selected. The assaults and robberies were
sampled from 2005 and the burglaries from 2006. The reason for sampling burglaries from 2006
was because of Denver’s participation in another N1J-funded project aimed at the use of DNA in

property crimes.®

After selecting a crime, the police system was queried to obtain basic data about the
offense such as time of occurrence and victim demographics (age, race, sex). Inquiries were then
made into the district attorney’s system to determine whether an arrest had been made. Data
obtained from the district attorney’s system included offender characteristics, case disposition,
and sentence imposed. Finally, the crime lab’s system was accessed for information on evidence

collected and the results of analysis by forensic analysts.

For purposes of this research project, ILJ developed an Access database to capture
information about each case. Personnel from the key agencies in Denver and San Diego assisted
in the development of the database. The database included tables to capture basic case
information (case number, date of occurrence, etc.), victim demographics, arrestee
demographics, final case disposition, and details on forensic evidence. For forensic evidence,

individual tables captured data on DNA, latent prints, firearms, drugs, and other forensic

®  The DNA project in Denver was very successful and results can be found in the evaluation funded by NIJ

(Roman et al., 2008).
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evidence. In general, the tables for each type of forensic evidence summarized the results of

analysis performed by forensic analysts in the police department’s crime lab.

As indicated by this description, data collection was a very time consuming activity. To
accomplish the data collection, ILJ contracted with the district attorney’s office for the services
of an experienced analyst. The analyst had access to the data systems in the police department
and the district attorney’s office. He was assisted by another analyst on a part-time basis who
had assisted in the collection of data for the NIJ project on DNA evidence with no-suspect
property crimes. The data collection process took over nine months for completion.

Victim and Offender Characteristics

Exhibits 2-2 and 2-3 provide basic statistics on victims and offenders in the completed
dataset. Our final database consisted of 67 homicides (71 victims), 323 sexual assaults (330
victims), 727 assaults (843 victims), 352 robberies (390 victims), and 2,580 burglaries (498
business burglaries and 2,082 residential burglaries). From these cases, there are a total of 585
arrestees (from 509 cases). The clearance rates ranged from 6.7 percent for burglaries to 73.1
percent for homicides. In total, 66 persons were arrested for homicide, 55 for sexual assault, 209
for assault, 42 for robbery, and 213 for burglary. Other key characteristics of victims and

arrestees are as follows:

e Characteristics of victims:

— Of the 71 homicide victims, there were 21 females (29.6 percent) and 50
males (70.4 percent). In total, there were 31 white victims (43.7 percent), 22
African-Americans (31.0 percent), and 18 Hispanic (25.4 percent). The
average age of homicide victims was 30.7 years and about two-thirds of the
victims were between 17 and 35 year of age.

— All 323 sexual assault victims were females of which 62.4 percent were white,
22.4 percent Hispanic, and 13.9 percent African-American. The average age
of sexual assault victims was 25.6 years.

— Aggravated assault and robbery victims were predominantly male (61.9
percent and 67.4 percent, respectively).

— Of the assault victims, 38.4 percent were white, 34.2 percent Hispanic, and
22.9 percent African-American.

— The majority of robbery victims were white (53.1 percent), followed by
Hispanic (27.5 percent), and African-American (15.8 percent).

e Characteristics of arrestees:
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— Aurrestees for homicide were predominantly male (83.3 percent). About half
the homicide arrestees were between 18 and 25 years of age with an average
age of 28.2 years. Of the arrestees for homicide, 45.5 percent were white,
33.3 percent African-American, and 21.2 percent Hispanic.

— All sexual assault arrestees were male and had an average age of 32 years
(median age was 33 years). Of the total, 41.8 percent were white, 29.1
percent African-American, and 25.5 percent Hispanic.

— About 83 percent of the arrestees for robbery were males. Robbery arrestees
consisted of 42.9 percent Hispanic, 28.6 percent white, and 28.6 percent
African-American.

— Burglary arrestees were also predominantly male (90.8 percent) with an
average age of 28.2 years.
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Exhibit 2- 2: Victim Characteristics — Denver, Colorado

Female Male
Crime Type Cases Victims Number Percent Number Percent
Homicide 67 71 21 29.6 50 70.4
Sexual assault 323 330 330 100.0 0 0.0
Aggravated assault 727 843 321 38.1 522 61.9
Robbery 352 390 127 32.6 263 67.4
Burglary 2,580 2,580 N/A N/A N/A N/A
Total 4,049 4,214
White Hispanic African-American Other
Crime Type Number Percent Number Percent Number Percent Number Percent
Homicide 31 43.7 18 25.4 22 31.0 0 0.0
Sexual assault 206 62.4 74 22.4 46 13.9 4 1.3
Aggravated assault 320 38.4 285 34.2 191 22.9 37 4.5
Robbery 205 53.1 106 27.5 61 15.8 14 3.7
Crime Type Victim's Age
Mean Std. Dev.
Homicide 30.7 14.0
Sexual assault 25.6 10.7
Aggravated assault 30.7 13.9
Robbery 35.0 15.7
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Exhibit 2- 3: Characteristics of Arrestees — Denver, Colorado

Female Male
Crime Type Clearances Arrestees Number Percent Number Percent
Homicide 49 66 11 16.7 55 83.3
Sexual assault 54 55 0 0.0 55 100.0
Aggravated assault 198 209 31 14.8 178 85.2
Robbery 35 42 7 16.7 35 83.3
Burglary 173 213 19 9.2 188 90.8
Total 509 585
White Hispanic African-American Other
Crime Type Number Percent Number Percent Number Percent Number Percent
Homicide 30 455 14 21.2 22 33.3 0 0.0
Sexual assault 23 41.8 14 25.5 16 29.1 2 3.6
Aggravated assault 62 29.7 90 43.1 50 23.9 7 3.3
Robbery 12 28.6 18 42.9 12 28.6 0 0.0
Burglary 61 31.1 80 40.8 54 27.6 1 0.5
Arrestee’s Age
Mean Standard
Crime Type (Years) Deviation
Homicide 28.2 12.9
Sexual assault 32.0 9.0
Aggravated assault 30.1 114
Robbery 27.1 8.9
Burglary 28.2 12.5
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Forensic Evidence Collected on Cases

The primary study objectives were to determine what forensic evidence is collected, what
gets analyzed, and what the impact of the evidence is on case outcomes. This section
summarizes the forensic evidence collected in the sampled cases, and the following two sections

discuss the analysis and impact of forensic evidence.

Exhibits 2-4 and 2-5 on the following pages provide information on the number and
percentage of cases in which different types of forensic evidence were obtained. Forensic
evidence is divided into 10 categories (see Chapter 1 for specific definitions of these categories)

in Exhibit 2-4 with subcategories shown in Exhibit 2-5.

The importance of these exhibits is that they show the wide range of cases in which
forensic evidence is collected. For example, Exhibit 2-4 shows that some type of forensic
evidence is obtained in 95.5 percent of the homicides and 52 percent of the sexual assault cases.
However, only 5.1 percent of the assault cases had forensic evidence (usually weapons evidence)
and only 7.4 percent of the robberies (usually latent prints). With burglaries, 15.7 percent of the
cases had forensic evidence, partially due to the emphasis placed on this crime category as a
result of the department’s participation in the N1J-funded experimental project on the use of

DNA evidence in property crimes.
The types of forensic evidence also varied substantially depending on the type of offense:

e 74.6 percent of the homicides and 50.2 percent of the sexual assaults had
biological evidence, but this type of evidence was found in less than five percent
of the other types of offenses.

e Weapons evidence was obtained in 74.6 percent of the homicides, but less than
three percent for the other offenses.

e Latent prints were taken in 41.8 percent of the homicides and 12.2 of the
burglaries, but less than 10 percent for the other offenses.

The breakdown in Exhibit 2-5 provides more detailed information on specific types of
forensic evidence in the Denver cases. Key results from this exhibit are:
e Almost 75 percent of homicides had biological and weapons evidence. Half of

the sexual assaults had biological evidence but weapons were rarely collected in
these cases (1.4 percent).
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e For homicides, firearms evidence includes handguns in 31.3 percent of cases and
other types of firearms (usually rifles) in 9.1 percent. Ammunition includes shell
casings (46.3 percent of cases), spent projectiles (40.3 percent), bullet fragments
(34.3 percent), and live cartridges (28.4 percent).

e Sexual assault kits were administered in 44.3 percent of these cases.

e Latent prints were found by crime scene investigators at 41.8 percent of
homicides, 8.7 percent of sexual assaults, 1.2 percent of assaults, 6.0 percent of
robberies and 12.1 percent of burglaries.

e Drug evidence is rarely obtained in cases. About 10 percent of the homicide
cases had drug evidence, compared to less than .3 percent for the other offenses.

e Only 6.0 percent of the homicide cases had shoeprint impressions and only one
case had tire tracks.

Results from these exhibits raise questions about the presence of forensic evidence at
crime scenes. Homicides and sexual assaults are the two most serious offenses investigated by
police, and there is an emphasis on obtaining forensic evidence whenever these offenses occur.
For aggravated assaults, robberies, and burglaries, the amount of forensic evidence drops off
substantially. The question is whether there was, in fact, no forensic evidence at these scenes or
whether the evidence existed but was not collected. In Chapter 7 (Conclusions and

Recommendations), we list this topic as an area in need of research.
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Exhibit 2- 4: Summary of Forensic Evidence Collected in Denver Cases

Homicide Sexual Assault Aggravated Assault Robbery Burglary
(n=67) (n=323) (n=727) (n=352) (n=2,580)
Number Percent Number Percent Number Percent Number Percent Number Percent

Biological evidence 50 74.6 162 50.2 15 2.1 9 2.6 114 4.4
Weapons evidence 50 74.6 4 1.2 21 2.9 10 2.8 6 0.2
Latent prints 28 41.8 28 8.7 9 12 21 6.0 315 12.2
Drug evidence 7 10.4 0 0.0 1 0.1 1 0.3 1 0.0
Impressions evidence 4 6.0 3 0.9 0 0.0 0 0.0 27 1.0
Trace evidence 20 29.9 14 4.3 5 0.7 3 0.9 32 1.2
Natural/Synthetic materials 41 61.2 72 223 11 15 7 2.0 49 1.9
Generic object 14 20.9 8 25 2 0.3 2 0.6 23 0.9
Elect